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Foreword

The Primary Response Incident Scene Management (PRISM) series was written to provide
authoritative, evidence-based guidance on mass casualty disrobe and decontamination during

a chemical incident. The PRISM documentation comprises three volumes:
Volume I: Strategic Guidance

Presents a review of best practices, collates available evidence and identifies areas that
require further investigation. The document is relevant to senior incident responders (e.g.
Chief Officers) and those responsible for emergency planning and civil contingencies, as it
describes the supporting technical information which underpins the rationale for each stage

of disrobe and decontamination and highlights potential challenges.
Volume 2: Tactical Guidance

The second volume provides an overview of the processes involved in mass casualty disrobe
and decontamination and the rationale which underpins each process. The document does
not include supporting technical information or potential challenges. Volume 2 has
particular application in the training and exercising of first responders and officials involved

with domestic preparedness and emergency management.
Volume 3: Operational Guidance

The salient features of mass casualty disrobe and decontamination are presented in Volume
3. The purpose of Volume 3 is to provide all Federal, State or Tribal first responders with a
simple and readily accessible guide to the critical aspects of the initial incident response

process.

The underpinning basis of the PRISM guidance documentation is scientific evidence accrued
from a recent program of research sponsored by the Biomedical Advanced Research
Development Agency (BARDA), the aim of which was to ensure that all casualties exposed
to potentially hazardous chemicals receive the most effective treatment possible during the

initial stages of an incident.
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Introduction

The purpose of this document is to provide evidence-based guidance on best practice during
the initial response phase of an incident involving potential exposure of civilians to

hazardous materials. The initial response can be divided into six main elements:
Evacuation

Prompt, orderly movement away from hazardous areas is a key component of the initial
response. Inappropriate or delayed evacuation may worsen exposure to hazardous

materials and have an adverse effect on subsequent operations.
Disrobe

The effectiveness of rapidly removing contaminated clothing in a safe manner cannot be
overemphasized and is a process that requires good communication to facilitate casualty

compliance.
Decontamination

Whilst disrobe will remove the vast majority of contamination, exposed areas will require
decontamination to remove hazardous material from the skin and hair. The process of
decontamination can be divided into three forms; improvised, gross and technical.
Improvised decontamination is the immediate removal of contamination using any available
means and can be divided into “dry” and “wet”. Dry improvised decontamination is
performed by blotting exposed skin and hair with any available absorbent material and
should be the default option for improvised decontamination. = Wet improvised
decontamination should only be used when the contaminant is caustic (e.g. provokes
immediate skin irritation) or particulate in nature. Gross decontamination involves the
“ladder pipe system” whereby two fire tenders are used to produce a corridor through
which casualties may be sprayed with large volumes of water mist. Technical (or
“thorough”) decontamination requires the use of bespoke decontamination units and
associated resources that need to be transported to and deployed at the scene of an
incident. The delayed availability of technical decontamination is compensated for by the

use of improvised and gross decontamination.



Active drying

The act of drying the skin after showering is a key step in removing contaminants from the
skin surface. It is important that this simple but effective process is performed in an

appropriate manner to prevent any further spread of contamination.
Communication and casualty management

Good communication is key to acquiring the trust and cooperation of casualties and will
maximize the overall efficiency of the initial response phase. Failure to adequately interact
with casualties may lead to unnecessary anxiety, non-compliance and security issues at the

scene of an incident.
Special Requirements (identifying and decontaminating vulnerable and at-risk casualties)

Casualties may be unable to comply with instructions issued by emergency responders due
to mental impairment, physical disability or simply an inability to understand the spoken
language. In order to maintain operational efficiency, casualties who are unable to comply

with instructions will need to be rapidly identified and provided with appropriate assistance.

These six process elements are summarized in Figure 1. The incident recognition and post-
initial response phases are outside the scope of this guidance document. The operational
guidance provided in this document is based on prior evidence, recent studies (see
Technical References section) and best practices identified from previous guidance

documents (see Bibliography section).



Figure I: Constituent elements of the initial response phase.




Primary Response Processes

The main objective of the primary response is to save the lives of casualties potentially
exposed to hazardous materials. The secondary objective is to prevent the spread of
contamination in order to protect responders, associated equipment and facilities (such as
hospitals), unaffected members of the general public and to limit the time and cost of

returning the scene back to normal.

An overview of the primary response is presented in Figure 2: the individual actions are
outlined in sections A — F of this document. It is important to note that communication
(Section G) should run in parallel to these actions and that the need to accommodate
special requirements (Section H) should be identified at the earliest opportunity. VWhere
appropriate, explanatory notes (numerically ordered) are provided to expand upon or

provide relevant detail on the significance of specific actions.



Key Messages

“If you can hear me, follow me”
Emphasize importance of cooperating
for casualty’s own benefit

Time critical, very effective and
prevents transfer of contaminant from
clothing to skin of casualty

Time critical, effective and safest
method for removing non-corrosive
chemicals

Time critical, effective and safe
method for removing all chemicals
after dry decontamination

Most important stage of
decontamination - removes the most
contamination following showering

"Wash yourself from head to toe”

Primary Actions

Evacuate to Safe
Distance

Disrobe

Improvised
Decontamination

Gross (LPS)
Decontamination

Active Drying

Technical
Decontamination

Critical Aspects

. Time critical

o Snatch rescue non-ambulant casualties

o Fallure to disrobe is dangerous
. Time critical

. Time critical

o Proven efficacy

o Proven efficacy
o Effectiveness for hair unknown
Q Failure to disrobe Is very dangerous

o Be wary of hypothermia

9 Not drying properly may inarease skin
absorption of contaminant
Towels may be heavily contaminated

o Proven efficacy
. Ensure casualties actively dry
. Be wary of hypothermia
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Figure 2: Overview of the Primary Response Incident Scene Management (PRISM) actions, indicating critical aspects and key messages.



A. Evacuation

Casualties should be evacuated from the scene of a hazardous

chemical release as soon as possible.
Responders should direct casualties to self-evacuate if possible.

Only trained responders wearing appropriate protective

equipment should enter the hot zone to evacuate casualties.

Decontamination should take place in the warm zone to avoid the
risk of further exposure to the contaminant during the

decontamination process.

The warm zone should ideally be uphill and upwind from the hot
zone. The distance between the warm zone and the hot zone
should be as long as possible without incurring a delay of more

than 5 minutes to the decontamination process.

Where evacuation is not possible, people remaining in the hot
zone should be encouraged to take shelter, close doors and
windows, and keep themselves as far removed from the

contaminant as possible.

Whether instructing casualties to evacuate or to shelter in place,
it is vital that emergency responders use an effective
communication strategy, whereby the importance of the action is

explained to the casualty in terms of their health.

Responders should also adopt an effective communication
strategy to explain to casualties why self-evacuation may be
harmful and to discourage casualties from leaving the hot zone

without undergoing decontamination.




. Disrobe

Disrobing should be carried out as quickly as possible following
exposure (ideally within 10 mins) in order to limit transfer of
contaminant from clothing onto skin and to prevent secondary

contamination through off-gassing of clothing.

Disrobing should be carried out prior to showering to prevent

contaminants being washed from clothing to the underlying skin.

If possible, clothing should be cut off rather than pulled over the
head to prevent contaminant coming into contact with casualties’
face. If appropriate cutting instruments are not available,
casualties should be advised to hold their breath when removing

clothes over their heads.

The benefits of disrobing should be explained to help casualties

understand why removal of clothing is necessary.

Individuals refusing to disrobe should be asked to stand aside to

prevent any delay in assisting cooperative casualties.

e Further effort should be made to communicate with non-

cooperative casualties, but this should not delay others.

Responders should use any means available to provide casualties
with temporary clean clothing. For example, foil blankets, linen,

opaque plastic sheets, blankets, etc.




C. Improvised Decontamination

Improvised decontamination should be carried out as quickly as

possible using any readily available materials.

Improvised DRY decontamination should be the DEFAULT
OPTION, particularly if the contaminant is a non-caustic liquid or

water-reactive chemical.

Improvised wet decontamination should be carried out if the

contaminant is caustic or particulate in nature.

Improvised decontamination should be carried out from head to
toe, concentrating on exposed areas such as the scalp (hair), face,

neck, arms and hands.

A decision to follow improvised decontamination with gross or
technical decontamination will need to be based on a dynamic risk
assessment carried out by responders at the scene. Factors to

consider include:
Nature of the contaminant.
Availability of resources.
Extent of casualties’ initial contamination.
Continued or worsening presence of signs and symptoms.

Requests from casualties to receive further

decontamination.

10
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D. Gross Decontamination (Ladder-Pipe System)

It is critical that gross decontamination is performed as soon as
practically possible after exposure, ideally following improvised

(dry) decontamination.

Gross decontamination should not be carried out if the
contaminant is water-reactive or if the ambient temperature is
below 36 °F (2°C).

Gross decontamination should not be delayed by improvised (dry)
decontamination when casualties are experiencing immediate
distress from the contaminant (e.g. due to contact with caustic

substances).

Gross decontamination will be most effective if casualties are

asked to assist by actively washing themselves and occasionally

turning through 90° whilst going through the shower.

If possible, use warm water but do not delay decontamination if

only cold water is available.

A high volume, low-pressure mist of water should be used to

decontaminate casualties.
The duration of showering should not exceed 90 seconds.

Soap or mild detergent solution may be used but do not delay

decontamination to find a source.

12
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. Active Drying

The provision of towels should be included in any incident

response plan.

Casualties should dry using a towel or other suitable material

following any form of wet decontamination.

In the absence of dry decontamination or active washing, towel

drying represents a key stage in the decontamination process and

so it is essential that towels or other suitable materials be made

available to casualties following wet decontamination.

Used towels should be treated as contaminated waste and the
towelling stage should be considered to be within the warm zone

(which may require local procedures to be revised accordingly).

17



. Technical Decontamination

Planning should include the provision of resources that will
optimise the decontamination process (e.g. disrobe and re-robe

kits, washing implements, detergent etc.).

If disrobing has not already taken place, casualties should be

provided with a disrobe pack and instructions on how to disrobe.

Technical decontamination focuses on thoroughness rather than
speed and should therefore be carried out following improvised

and/or gross decontamination.

The optimised parameters for technical decontamination include

a shower water temperature of 35°C, duration of 60 - 90 seconds,

addition of mild detergent to the shower water and the provision

of a washcloth for each casualty.

Casualties should be instructed to wash from head to toe while

going through the shower.

Woashcloths will be a potential source of secondary
contamination, and should therefore be treated and disposed of as

contaminated waste.

19
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G. Communication and Casualty Management

¢ What to communicate?

21

e Provide health-focused information about why

decontamination is necessary.

Explain the benefits of undergoing decontamination, in

22
terms of protecting oneself and others.

Explain that failure to undergo decontamination can result
in secondary contamination of other people and places,

including home and family.

Communicate openly and honestly about the nature of the

incident and any actions that are being taken.

Provide sufficient practical information to enable members
of the public to successfully undergo mass decontamination
and so improve the speed and efficiency of the overall

process.

e How to communicate?

24
Loudspeaker.

Pre-recorded or pre-scripted messages.

Practical demonstration.

Pictorial instructions.




H. Special Requirements

Identify and prioritise all individuals with special requirements.

These include but are not limited to individuals who are:

e Young, elderly, pregnant, physically or mentally impaired,
demonstrating signs of exposure to hazardous materials,
known to have come into contact with or close proximity to
the hazardous material, unable to understand verbal
instructions or are otherwise unable to perform

decontamination unaided.

Disrobe and decontamination should not be delayed for the

arrival of specialist resources.

Following disrobe, use any available equipment or items to carry
casualties with special requirements through the decontamination

corridor.

Good communication (verbal, signage, or body language) is vital

to reassure and instruct the casualties.

Consider whether medical devices (e.g. walking sticks, eyeglasses,

hearing aids, etc) can be decontaminated; if so, allow casualties to

retain these items during decontamination.

e Some supportive aids (e.g. certain types of prosthetic limbs)

may not be amenable to decontamination.
Implement a buddy system wherever possible.

Families and groups of individuals who speak the same language

should undergo decontamination together (if possible).




Explanatory Notes

10

11

Prior to the arrival of specialist assets, responders with self-contained breathing
apparatus or other OSHA/NIOSH/NFPA-approved respiratory protection may enter
contaminated areas in direct line of sight if deemed safe. This action may allow
snatch rescues and controlled evacuation of an incident scene with minimal delay.

The balance here is in achieving the minimal distance for travel (between the hot and
warm zone) against the need to achieve a safe evacuation distance. The nature of the
contaminant (such as toxicity, volatility and amount) will be a major factor in setting
the evacuation distance.

The decision to shelter in place or evacuate will need to be made on a case-by-case
basis using a dynamic risk assessment in accordance with local procedures.

Disrobing is undoubtedly the most effective initial action that can be readily
undertaken and it is absolutely critical that this is done as soon as practically
possible. Good communication will be required to gain the trust and cooperation of
casualties. The aim should be to remove as much clothing as the casualties are
comfortable with. Consider commandeering any available material such as blankets
or opaque plastic sheets for use by individuals to allay modesty/privacy concerns (see
note 7). Those that are not willing to disrobe should be encouraged to remove at
least their outer clothes, although the adverse consequences of undergoing
decontamination whilst wearing contaminated clothing should be strongly
emphasized (see note 5, below).

It is absolutely vital to undertake disrobe before any form of wet decontamination in
order to prevent the transfer of contamination from clothing to the underlying skin.
Performing gross decontamination on clothed individuals will result in the transfer of
contaminant. This is a good point to communicate to non-cooperative individuals.

Try to explain the personal and community health benefits of disrobing, but not
allow non-cooperative casualties to cause a delay in processing other casualties.

Think outside the box: are there any emergency vehicles in attendance that may
have foil blankets? Are there any retail outlets nearby where makeshift items such as
blankets, bed sheeting, black plastic sheets (e.g. trash-can liners) or clean clothing
could be commandeered?

The rapidity with which decontamination needs to be started cannot be
overemphasized as the clinical benefit of decontamination can decrease by half within
the first 20 minutes of exposure.

3

Dry decontamination avoids a phenomenon known as the “wash-in” effect, where
showering or cleansing with water can enhance the skin absorption of toxic
materials and thus increase the adverse health effects of exposure.

Only use wet improvised decontamination if the contaminant is clearly causing
immediate burning, stinging or other immediate signs of skin toxicity or is visibly in
powder/granular form.

The decision to proceed to gross or technical decontamination should made by, or
at least in conjunction with, a medically qualified person.



12

14

15

16

17

18

19

20

21

22

23

24

During very cold weather, try to find indoor or sheltered public areas if possible. Be
aware of the onset of hypothermia at all times, even in warm weather.

Caustic substances include acids, alkalis, bleaching agents and strong oxidizing agents.
These should be subject to immediate wet interim or gross decontamination (if
immediately available). For all other materials, dry interim decontamination is the
default option, followed by gross decontamination.

The use of warm water is for the comfort and safety of the casualties. Recent
research has shown that there is no significant difference in the performance of
decontamination between shower water temperatures of 50 and 86°F (10 to 30°C).

It is the large volume of water that contributes to the effectiveness of the ladder
pipe system of decontamination. Alternative methods of wet decontamination (for
example, use of a bucket and sponge) may not produce a sufficient flow of water to
be as effective.

There are two reasons for limiting shower duration. Firstly, short duration
showering reduces the “wash-in” effect where contact with water may increase skin
absorption of toxic materials. Secondly, the temperature of water drawn from
hydrants to supply ladder pipe systems is unlikely to exceed 50°F (10°C) even in hot
weather and so short shower durations will reduce (but not eliminate) the risk of
hypothermia. Studies have demonstrated that short shower durations are just as
effective as longer durations.

Studies have demonstrated that, in the absence of active washing, towel drying is the
point during decontamination where most of a contaminant is removed from the
skin surface. Although seemingly counterintuitive, this effect can be readily observed
at home by examining used hand towels.

Towels should be considered contaminated for the reason outlined above (note 17).

These optimal showering parameters are known as the “ORCHIDS protocol” and
have been thoroughly researched.

Washcloths or other physical washing aids will remove contamination during the
decontamination process (rather than at the toweling stage) and so help contain the
contaminant within the warm zone.

Explaining that immediate disrobe and decontamination are essential for preventing
or reducing ill health will improve casualty compliance as well as reducing the
likelihood of casualties leaving the incident scene to seek medical assistance
elsewhere.

In particular, it is essential that casualties know how important it is to disrobe and
that even partial removal (outer clothing) provides significant health benefits.

Do not wait until all the facts are known before initiating communication with
members of the public; studies have shown that it is better to communicate that
there is uncertainty than to communicate false information or not to communicate
at all.

Pre-prepared materials should be incorporated into local incident plans.

20
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Transportation methods include stretchers and wheelchairs.

A buddy system has been shown to be effective for helping individuals who have
difficulty undergoing decontamination to successfully complete the process.
Casualties are likely to be willing to help others and engage in a buddy system,
provided they have received effective communication about the importance of
undergoing decontamination and practical instructions on how to do so.

Allowing families to remain together during decontamination is likely to have both
physical benefits (in terms of improving the speed and efficiency of decontamination,
particularly for children), and psychological benefits (in terms of reduced anxiety).
Allowing speakers of the same language to go through the process together will
facilitate improved understanding of the process (those with knowledge of English
can translate instructions for those who do not speak English) and so may provide
reassurance.

21



Summary

If the above processes are followed then there should be a corresponding decrease in

contamination of each casualty approximated by the rule of ten (Figure 3).

22



100%

contamination The PRI'SM “RUIe Of TenS”

10%
contamination

0.17
contamination
&

initial +disrobe Iry decor +gross decon

... rapid and effective completion of each stage of the incident response
procedure yields a ten-fold reduction in the level of casualty contamination

Figure 3: Theoretical reduction in the level of casualty contamination following primary response incident scene management (PRISM). This

figure is for guidance only: the actual amount of contaminant removed at each stage will be incident-dependent.
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